ABSTRACT: This paper aims to illustrate how the combination of Network Analysis and Futures Studies becomes a powerful instrument for envisioning and analyzing futures and social change. The study of three cases shows network analysis becoming an analytical tool in futures studies while, at the same time, acquiring the dimension of change and dynamics steaming from the futurist perspective.
Introduction
The interplay between network analysis, both as a theoretical conception and a methodological approach, and futures studies -also in its conceptual and technical aspects-offers a new and powerful opportunity to better understand futures and social change that I would like to explore briefly in these pages.
Network analysis [1, 2] has often been mentioned as one of the available instruments (or part of the toolbox) in futures studies [3, 4] and/or in futureoriented analyses and methods [5, 6, 7, and 8] . Its use, however, has not yet been fully explored. Social networks, relationships and interactions, constitute a new form of capital, a new form of organization and even a new form of identity and action [9, 10] . We live in a network society where networks and relationships have become an essential and defining aspect of our past, present and future [11, 12] . To the extent that social and individual life cycles transpire over networks, their structures and dynamics become predictive or explanatory of how things and/or behaviors will be in any given historical moment. As a result, they will enable us to make predictions about probable (likely) futures, envision possible futures, and define and build preferable (desirable) futures.
In terms of world view or cognitive position, both Network Analysis and Futures Studies stand at the leading edge of science [13, 14] . Not only are their theoretical and methodological approaches new, but they also address social phenomena or dimensions that are novel, dynamic and future-directed. In this respect, the two approaches already exhibit a number of overlaps. Moreover, researchers in both areas now find themselves positioned at the cutting edge as they lead a transformation of the social sciences [3] .
If the two approaches, separately, have great power and potential to illuminate new realities and dynamics and to transform how the social sciences work, then together their potential multiplies in magnitude. Given the growing importance of relational and network capital in the unfolding structure and dynamics of society in the twenty-first century, their inclusion as a piece of knowledge is clearly useful for envisioning the future in at least three dimensions:
-Action is taken through networks, with the result that understanding the characteristics of networks will aid our understanding and identification of likely actions. Networks shape and drive action and therefore the future.
-Action is taken in networks, leading us to address a new unit of analysis.
The focus is no longer on individual actions but on the actions of new social organizations: mega-networks.
-Networks are a quintessential example of shifting territories, embodying new organizational forms that can change and adapt continuously. As a consequence, they represent spaces and organizational forms that enable and create the future. Social network analysis [15] yields a map of the interrelationships among actors/organizations that is useful for understanding and picturing the system of contacts and ties required to take action and convey information from one part of a network to another. Indicators such as centrality, closeness, and betweenness -the capacity to bridge different parts of the network -enable us to predict what the actors will do, while indicators such as cohesion and structural equivalence enable us to predict support or competition among actors. Even the concept of structural holes [16] aids in uncovering windows of opportunity, i.e. non-existent or empty relational spaces that can greatly benefit the actors who find them, and the networks in which they are embedded, leading to new relationships that contribute fresh and original resources to the network. In addition, social network analysis provides information that facilitates action [7] focused on generating change, since change is produced in networks by increasing or reducing centrality, accelerating or slowing down the flow of communication, and strengthening or weakening the network.
To start exploring the relation between Network Analysis and Futures
Studies, I will use the classic and synthetic approach of probable, possible and preferable futures [3] . Their conceptual linkage to action brings them closer to social networks, seen as spaces and channels of action.
This popular and extensively used three dimensional vision of the future is well embedded in more complex methodological approaches [17, 18, 19, 14, and 20] . These futures, as modes of thinking, are a fundamental part of the plurality of perspectives [8] making up Integral Futures [21] . They are also core elements in the six basic questions, six basic concepts and six basic pillars of the methodological approach proposed recently by Inayatullah [17] . This methodological vision of the future grants a special relevance to social networks in anticipating and making feasible and channeling alternative (possible) and desired (preferable) futures. This reduces the impact of colonization [14, 22] and control [23] of the future resulting from the use of lineal models of prediction centered on forecasting probable futures.
This three dimensional vision of the future also becomes useful to understand and shape action in the present. In fact, a "systematic and rigorous study of the possible, the probable, and the preferable would be joined to create a growing and widely followed science of social action to help people become more responsible" [24] .
Predicting the future: Probable (likely) Futures
Network analysis yields information that can be useful for envisioning the future, making predictions [25] or determining the most likely future. Centrality indicators highlight the most prominent, powerful, well-known actors in a network. In some situations, information on centrality can point directly to the most likely future. This is the case when the prediction is focused on a matter that has a basis in relational aspects, for example, in the election of a pope. Creating a visual representation of the relational system based on comembership in congregations (Graph 1) produces a highly dense, complex structure. The periphery is made up of cardinals who have fewer relationships and the closely woven centre shows where relations are most intense. The relational system's complexity and density makes it difficult to picture the center of the network clearly; however the center is the space where the cardinals most likely to be named pope are to be found. To picture the network's center more effectively, a diagram limited to the strongest ties is then shown (Graph 2). This diagram only shows cardinals who belong together to four or more congregations and it represents the core, the center of greatest influence, in the network of cardinals.
In this graph, we can now clearly picture the most central cardinals, i.e. the ones with the highest level of relationships with their peers, the ones who are most widely-known and those who enjoy the greatest trust. Visually, and using the various centrality indicators (degree, closeness, betweenness, clique centrality), we found the list and ranking of the most central cardinals, in order, to be: Martínez Somalo, Silvestrini, Ratzinger, Macharski, Szoka and Tomko.
The highest likelihood was that the future pope would come from this group 1 .
Just as with other prediction methods, network analysis cannot provide a single, infallible prediction because the information on which it must be based is always limited. In this case, however, the analysis considerably reduced the central core of cardinals most likely to be elected pope, and Ratzinger occupies third place behind Cardinal Martínez Somalo and Cardinal Silvestrini. Having information on relations that are less visible and more spiritual, e.g. "contact
with God", would perhaps make for greater accuracy in identifying the cardinal who was elected in the end.
In situations where interaction and trust are the basis of actions and choices that will shape the future, network information and its analysis offer a highly rigorous approach to determining probable (likely) futures.
Possible Futures
Studying possible futures is one of the most interesting avenues in futures studies, addressing situations that may come to pass in the future depending on a set of determining factors [26, 5] . To highlight this point, a brief analysis of the takeover bids for Endesa, the "number-one Spanish electricity supplier", will offer an example 2 of how combining network analysis and scenario building helps in deepening 2 Based on the work of Josep A. Rodríguez and Julián Cárdenas, looking at the role played by networks of economic power in takeover bids, using global corporative interlocking networks [27, 28] .
understanding, and aids in explaining, the final outcome of the lengthy acquisition process of Endesa [27, 28] .
The acquisition process began on wrangling at national and international levels, Gas Natural withdrew its bid on The first possible scenario concerns Gas Natural's bid for Endesa. Had the gas company acquired Endesa, the new group, or new mega-network corporation, would have risen from 38 to 48 corporations in size. In the worldwide corporate network, the Gas Natural group represented 6% and its acquisition of Endesa would have increased that by 26% to 8%. In the end, the third scenario was adopted, representing a middle path between the two initial proposals. As such, it also represents a middle way for resolving the political and economic conflicts generated by the two initial bids.
The purchase of Endesa by Acciona-Enel serves to strengthen the Spanish energy network nationally at the same time that it internationalizes the company through its ties with Enel. In fact, the resulting structure is a mega-network corporation that is European in nature, but built upon a Spanish national foundation. The Gas Natural purchase scenario would have increased national strength at the expense of not becoming more international and/or European in nature. By contrast, in the E.ON case, the resulting mega-network corporation would have been international, but the dominant national base would have been
German. The ultimate solution responds to two overarching political concerns and/or rationales at work at the time: the control of nation-states (the national character of the mega-network corporation) and Europeanization. It enables Endesa to play a key role at the European and international level without losing its national character.
By combining the scenario analysis tool from futures studies with network analysis, we can create a powerful new theoretical and methodological approach capable not only of benefiting the two disciplines, but also of becoming a suitable tool in the analysis of new types of social phenomena in the twenty-first century: a network society constructing the future.
Choosing the future: Desirable (Preferable) Futures
Blending futures studies and network analysis also becomes a powerful tool for defining and constructing desirable and/or preferable futures. Network analysis yields information on the structure that frames actions and shapes the future. As a result, it provides information that can be useful in building futures that are desirable. We can employ network analysis as an instrument of action to construct or de-construct relational structures so that they can lead us towards one future or another. Studying centrality, betweenness and cutpoints [29, 30] helps us identify situations of structural weakness or strength [31] where action might be needed in order to increase or decrease contact or communication, depending on the type of future that is desired. Since action is articulated over networks and in networks, it follows that the future will also take shape via networks.
In this section I will use the analyses of the March 11th Terrorist Network, connected to the Madrid bomb attack in March 2004, to identify the elements on which to base action in order to reach a desirable future in which the network has been substantially weakened. The central element characterizing our new society is, without doubt, the growth in the importance of networks, or relational systems, as a new organizational form, a new way to structure and to articulate collective action. In this sense, terrorist action takes on a form and scope never before seen and also very difficult to uncover [32, 33] . The New York attacks One of the features of networks, especially of terrorist networks, is their dynamism. The fact that they are non-strong networks is precisely what facilitates their dynamism and ability to rebuild. As a result, it is highly likely that the terrorist network involved has taken on a different form or that some of its parts have been rebuilt. However, assuming no significant changes in the situation, network analysis and the visual depiction it provides can become very powerful tools in directing anti-terrorist action [38, 39] . We can identify the relationships and the actors whose removal would cause the largest breakdown and fragmentation of the network and/or would most seriously weaken it by increasing the distance between the actors.
Without DPLE in the network after the attacks, there remains a set of relationships linking parts of the network and maintaining it still together. With these relationships eliminated, the network fragments (see Since the fundamental element of the new forms of terrorist organization is the network, which facilitates contact and planned action, the strategy for tackling it is to fragment or weaken it by removing key relationships or actors from the information flow. Bearing in mind that this is a network, particular significance falls to the actors who facilitate communication and hold the network together. As a consequence, splintering and weakening the network relies on eliminating these actors.
Network analysis can overcome the limitations of other types of analysis.
It can identify both direct and strong relationships as well as indirect and weak ones. It can also identify the network as a whole: the weak spaces and strong spaces, spaces with high cohesion and spaces with high relational potential.
Such information is also fundamental to define actions aimed at building the desirable future, whether by creating and strengthening positive networks or by weakening or breaking up negative ones.
CONCLUSIONS
The new network society, in the process of constructing its future, is in need of the merging of these two theoretical approaches, Social Network Analysis and Futures Studies. This merger stands to improve our ability to engage in the prediction of likely futures, the analysis of possible futures and the construction of desirable futures. This merger is also very useful to understand change and dynamics in networks thanks to the introduction of the futures dimension.
Relationships are central in today's world and they shape what the future may become. As they make present communication and action possible they also shape the future system of communication. By yielding a map of the interactions between actors or entities shaping action, social network analysis can be useful in the study and construction of the future.
To the extent that actions take place over networks and in networks, the knowledge that network analysis provides us makes it possible to intervene in networks in order to produce changes and reach future goals. Action today is what builds tomorrow. Understanding social networks and social fabrics helps in taking actions now to construct the future, a future being built through actions in networks and over them.
